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PROBLEM TO BE SOLVED: To provide an 
optical element to stably emit the ligint by 
arranging and evaporating a host material and 
a guest material difterent In a light emitting 
wave length on a single evapocatlng boat in 

manufacturing method therefor. SOLUTION: In 
an organic EL elemetrt 21 where an ITO 
(Indium tin oxide) transparent electrode 5, a 
hole transport layer 4, a light emitting layer 3 
and a metallic electrode 1 are formed on a 
glass substrate 6, a guest material having a 
sublimating temperature lower than a host 
material of the light emitting layer 3 is arranged 
in the same evaporating boat, and these are 
sublimated according to respective sublimating 
temperatures, and the light emitting layer 3 Is 
formed by doping the guest material to the 
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SSaH* li!f*5S®»21 FD (^16K) 

(21) aiS»^ #gl[18-6n68 (TDffiSA 00DO02185 

(22) aiHB 8 4p (1996) 2 ^236 i «:SSa;ilK:(l:ffl;i| 5TB 7S3S^ 

; (72)%BS# S#« 

i ss:SiB;iiEjta;ii6Tg7S35^ y- 

I (74)«aA #a± its s 



(54) [mmo'^.m iit^mm^R-cM<Dnmi7m 

(57) [i?|<Jl 
3 SJgsETS. 




hsii-ifim I n^mn 2 <ziS7Et* « t s^* 

jtc, mas 1 ®5S7K«**At, 

M 1 ®a5t*/ffl 2 e)^ifc*r*:j ti-S;^L. n b ra 
1 fflJiEJ^Wm^, 

» i -r 5 UTSS: St ■inru 5 jti^M 

20 

Slffl^?£Wi:S2®«Jt*f^i:S«*b. ^ns.® 

1 tDmmm^, 

[|»*«5] S2 03fS7t«ipfO^Sg*->-557£«M4£C* 40 

MiRJSe] S2rosg}tffl«jfffl-a-*fl7)'S7tiS«c 
1 ~4 1 JSCE«L.fc}K*«l}S?. 

itmmi] »2ffl5SJt«p^*5JSJtffi^^5(:^3ux, -t 



a. ig*fl9CiatELfc}t^«*i=-. 

b, sfl9BSl««3e«»tL-T. 
MIES 2 m^i^umi. f) feSnaitSSS^L- , 

[M*ai3i s;«SA!Ti tica/iss 1 (Dmmm 

< t fe-aSSj-i l.T«ffi±C)BREt-4 CIS L, 

autS2®5S5t«f(*si;<i:*-a-, iinefflisjeiBssg 

L. mtimimmmmtLx. 

40 &o:S2ro«3tttjEfrod>a<t%-:J*aKS*s-i 

(ig2®5iSKM*;iSiJi)c»i:t-5ffiffl587tg|i»i:?^#{S 



-r-s, ««Ji20tre®u&;5f*. 

[0 0 0 1] 
[0 0 0 2] 

iUT. Afaii:ai!tt£®i'>^-7i-:;^®aMtt*!ia 

[0 0 0 3] Sfc, \kU<Dihm{tizm^, 
MIL, ^gan*tT5S*feB«. S*^TVs5ffl*5Jg« 

[0 0 0 4] M^tf, J-hmn-'j-)-)\':3y\d^- 
9. y-ha7-H7■D■fe■>.+^/J;i-ffl, sa^s^?-#s! 
T s 5 5 :^ h •> 7'M««fflaaigffl*a'fti: a g 

[0 0 0 6] cniS»iSt«'?^';^-/WttiSft*^ffi«BE 



[0 0 0 7] LA^L-, :;©Si,7=^x:/n-HSf8jeit 

-eai^fcft. /N-yi'S'f c:®/'!yi?5-f 

[ 0 0 0 8 ] MC, Mx-f ;^7-K(4, ?jaffl*53*l,i 
SOT-, mifA© + t*il^Tfc, ftgCJ:D=i>l-5Xh 

[0 0 0 9] sfc, ffi»j*sc*e>*;in«, mffi^iCcQ 

+»&tESSSSr7Sm TFT («mh5>yx:?) 
^{•cimWZIbh. TFTIBI(iEIK*fflH5;ita. 3 
[0 0 10] 9I®B»i*jCT*-S, **6tHU^;;^;?S 

[0 0 11] rnci^L, isijettassR^a, t'^x 

[0 0 12] 7'5X'7S«3S^tt<£EifX'f>T®7'5X 

[0 0 13] «««Sf8?ej|5TO, ©e5S3txVx:^u 

[0 0 14] *m^«iCJ;S«»5S3tig;^B, 
ffl^N^+t i;7aAi;J;6585eS«S^5Bll*tlTa*, 
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[0 0 16] siic. #ffltj^®#atT»4*s, a'^a 

SJtas*?®;* ^-x-r x•7'^•1•'^®(Sffl9F5^^>g6^ 
[0 0 17] ^r«i«sie**? mT, ^mELMf-t 



[0 0 18] a22H, »roMEL3S?10<t>-eiJSS 
IS) 6±C, I TO (Indium lin oxide) S?S"^ffi5. 

[0 0 19] *UT, i*g-e*aa3a?gfS5i:effii i 
Bj^ms 5 * SA s nt=*^+ u 7 1 L.Tro*-jw<*- 

[0 0 2 0] ajESSCtt, ei]^«7>H5-t:>, :l-7 

[0 0 2 1] 023H, giJ®S65lseiJSSi-%O-e*0, t 
fflMi:*3V>Tt±, SJtB3S^&(6U, 1i^«ligg2EJ; 

1 8)S«4 1; S ± 5 CffiS L-&Wa( E L 20S*t-fe OT 

[0 0 2 2] I1I24«, ±ffi®fl-tiEL}|-Trom(*{S|£m 

WiaiS5ic±-5Tie*a'ijcei»«ESBJJnb. ^iScfflfi 

[0 0 2 3]Se-pT, rwiSa^CAf), ir^X-/ 

s. ilBrox h5'i-:/n3'->&* (r) , ^ 
(G) , w CB) ©^fiiftiab, 7;i^*5-xti^;i- 

[0 0 2 4] ;i5Lt#tSEL«-TSfflnfc, ^I&raiii 

2, 3. 4i4-«s:t. anjimffisiiifessffiiicirac 
[0 0 2 5] L.*b, ±ia®i5ia»ttiEL3g?fc, a 

[0 0 2 61 Mxtf. fft8EL5g?fflA9-x-f;!.:?-l' 



[0 0 2 7] tSoT. aS651-H«7tgA5i##:ffl*W/f 

asL, ga8i51-sci*■!^^;.s^^^r^>;T8a. 

[0 0 2 81 

[3BWiOWftL-J;3i:t-5ffia] *?? of] ffl 
[0 0 2 9] 

20 [ffli)i*«8tfr5*:»ffl¥M S«(S 

*f(s]iB2©«3i£TOt*§*u, cn^wasjewn: 
[0 0 3 0] *^ist4*fe, ie«^«(*$tr*ffla*i« 

*t;C, fIt3S 1 <5)??JtWfi*5, Sites 2 ®5l7£«fi J; t] 
«flE-g3«»TXtt±C. mum 1 ©fSJttfflXfiml 

[0 0 3 1 ] ^f^m\ittz. m^mt^i:^mmmi>m 
[0 0 3 2] *«98asfc. n^mmtts^mmam 



MSB 2 ©S}tt}ififS±fil£^J-iTSfflWieitg!«-*WK 
[0 0 3 3] *a9S®#3t#e<)3S^^t4, aftSK*55vi 

[0 0 3 4] afc, 5e7tiSft*sS0W:Sasm 1 cDStK 
[0 0 3 51 St, i!8)t!Sft*iSV>tSa:S^l «58J1£ 

[0 0 3 6] S&, «?eigft*«5Vi|:S&aS 1 fflSJt 

[0 0 3 7] sfc, jsjtisa^rsancsasmifflSJt 
WJfRiyts 2 <7)5S}t«s®'>a < i t,-*5;g(t $ #s 

TM^ttcD -5 '>^!; < t *-;HSiSffiS Wr-55S)t*f 
[0 0 3 8] *a?l5ffl&a«SffiCj;oT, *55WCi)£ 



[0 0 3 9] fe*5, *^agcJii.iT, ±JHCQ r^jt^jg 

[0 0 4 0] sfc, rgftj iH, r#0 : mmmm 

[0 0 4 1] 

[0 0 4 2] ±l3©)t*«*^tt. maffiOSUT. 
20 [0 0 4 3] ±SfflS?(±, )t*fi<)tM?Sfta*±t, 

[0 0 4 4] iincio, ±Kffl5s?(a, !ffig)S;*«am 

[0 0 4 5] *{e99«S!SSSt*t,>T(i. ±EfflS2 

30 jtmSfflff**iSiffl«.t-®fi:Si-«-KS-*5::i:Asas 

[0 0 4 6] *LT, ^m(f]\zmmtiMi^±tz, mm 

[0 0 4 7 ] ±Bn0i^[i.. fmu^»n?i-fiytm^t 

[0048] 

[*ffiMi «T, *^m<r>^mmiz-Durmmizmm-r 

[0 0 4 9] BIB, *#Si«W^lffl*JSM(:i;a*tlS 

10 0 5 01 -4:mmmxii. mi Ca) CSTJ:5C, 
;!j5XS«6±CI TO (Ijidium Tin Oxide) 

TPD (N. N' -i'7in;l'-N, N' -y (3-jl 

4. 4' -y73/t7ir:jw mm 

K}iEI6»J§) J;0as*-Jl'«SI)B4, 7=EJU77X 

50 -■yAij'^-mmiiM^mmmzj^msL, 



[0 0 5 1] se^T, WiEL-fcBi23tH«c. cmm 

[0 0 5 2] ::wjlSSMCJ:ntf, S315H3S:*XH- 
7y>it#:-rSSAl q, ( h 'J :^ ( 8 'J y- 

9-']M -2-pt9^;i/-4H-i:f5» (aigicaas 

MSttTAl q. /DCM=5/lCDffl 

[0 0 5 3] mi (a) ®AS|!Ste*LT«L& (b) 

3 a, A 1 Q. +DCMC5ig-&M3 b. StfDCMSfiS 
»®B3 c®3^roSA>ii«JjS*nTl.iS. 
[0 0 5 4] :in5ffl&»ttSi*T-5^«SffiR0t!iS 

[0 0 5 5] fip-6, SiafCISLTS«S±(fTV><« 

S1*#»iaffiffl®HDCM!l«StbT#SUTS3 
ctLTSSL. IgtiTffSaaffliSVsAl q. fc#^ 
L«!e>TAlQ. iDCMiffljg©i»)#tJB3bi:LT« 
SfU, DCM*!#iSLiKt>naSiStAl q, *SitL 

T^«Lfcji3 am&ins,. 

[0 0 5 6] US^L.. j8«!:HB3c(4, TPD)a4i: 
®*^BC*^iTttDCMSifiSiJ-tT-5.1TS.t). DC 
M±flSi*-CDa3ctAI q, +DCMWH 3 b t®|fffi 
ta-:J<t:ff^T. »«CAI q, *K)DCM®S«5M 

[0 0 5 7] Sfc. A 1 q, isE^J-iOH 3 a (1, A 1 q 
. +DCM(7)H3 bi:ffl|^Bjfi(5?tSI,5TttSSDCM 

*HTtSA 1 q, snag IOO?SiftO, A I q, s 

[0 0 5 8] _hfBroJ;^t, *SlJSMffl5E«H3f4, A 
I q. +DCMfflH3bt, ;itlCB}gb&?S)efigf|?0i 
»S:«{STS-S«»DCM±«ici)-fflH3 ct. SitS 
«St;:S^«iStt*«*affi^.fcftllMiJ«A I q, ±fiS» 

[0 0 6 9] SA:, ±IBLfcfc(Di:l4Sji*C, :^^hft 



[0 0 6 0] ±ge)J:5!c, *7. h-W^sjc K-T^SV 

[0 0 6 1] ajtasfflfflisfe, jifBLfcEii (b) ei 

!0 MxtiB® (c) IDXotZ, DCM±fiE»ffll3 

% ® i ISSS o feSfiroS* £f»S C t fe nfffiT* s . 

:oo6 2] ^ntio. ti^as^iSiiSr^raftl 

EL5|s^©f1sa*5l5lB6t/J:D, IS^aSTKiS**^^ 
: 0 0 6 3 ] 0 2tt, ±5BLt*X}-a»^Stfir*Xh« 

S36Ttt«J e.tlS:« 1 Rf ®«}3S a RZfm 2 ffi=S«35 b £ 

8S§tiSf£ma39*^-r5-hS|33iCJ;!3«filc*nT(r>5. 

[0 0 6 53 ^-UT, H2t5-rj;5C, >t'il34fflSSa 
tStfii?L37tt*#35©Sie@«[35aJitfi:«l., |^i;< 
SSSCi*tBJl38ttJg2»®tt35b±Cfi:(iUTts«. * 
fc. ±g33HaiS33a*}gSSLTV>5, 

[0 0 6 6] SEoT. S 1 8fS«36 a Cti*;^ 
An. S2Jfait35bt(4->--;^l-*fiSSAn5i, »S 

fflSS33aT?iB^SnT. Jhii33ffl^S:aEHifL39*i6i1- 

[0 0 6 7] fj^ii, #SS,Sffl;S;i,>Wii<t:K'ffl«35a 
5i- *-rirf®ffl35b*>6ffl*ffl*5ffiJfeKlKa<bL. * 

izm^i)-' i aft*'* i; 5 1 » . (# b nfc^ais c tssra 
® ssa-^ti s - 1 c tt 5 . 

[0 0 6 8) -eUT. '®J;3a®#g(4, H7raJ;3/j: 

S:®&aM«!iS32xtt2ssgB«-r5. &^«iRH, *iis 

[0 0 6 9] J;l3fflS@(:*t^T. ■7X5'22aH*fflT 



*0. >' + v^'-14H*Xh«:SSt<yxhttf(«-C* 
S. -E-LT, ->+-y*'-HH3£«6l4a*4''C,-Cia«L, 

[0 0 7 0] m-px. mmizsv. mxu. *x w** 

h««roff**'S&*o&ll#.*T?i'+-yi'-14S5aft1-n 

2 mx 2 iiJiffl I T oa««« 5 «r±Sl'fr.R!S)R«ftB 
t:J:t)« lOOnniOffS PjSJrK-t. :£|fiitS i 0, 3CSr 

eitoT. SiO. tc:J;^T2imX2iniii®S3tffi 

3 CtJUra. ±SHLS:->+ 7i'-14*fitffl LTJ;K 
[0 0 7 2] i©S(iSSS«eiHlll:fel-iTJa. ±EL£ 

[0 0 7 3] agji, ±E®J;'5!:A 1 q, (*X 

«> siytDCM (i-7.httn) sfflv^T. isat^fcsis so 

ffl)ii*3t:*l^aA 1 Q, iDCMi:©»)t»1S*S-ri'' 

[0 0 7 4] rncctnts, »?eM3«jaffliai '^t 

a. *T#aSKcDffi(.>DCM7)5#gtTSg#L, DC 

^aKS60~90iiniT-iSA 1 Q . »£fiSi^ra@;J5?glSg n 

#»L»toD, A 1 q, AS IOO%l;El.5ttffii#;lTi 40 

[DO 7 51 -©MS, DCMffl»-&(3JgJS!l«O--30i™ 
l:*(.>TKjeg*<S<, Sfi*! SOOnmWifiTiEiRe-J' 

[0 0 7 6] -Sf, A 1 g. fflJS&H. S#OT0~90na 

tf 5. ) l:*i->T«a*«i8[<. iSS 400nin#ac® 

[0 0 7 7] BlOtt, a9ttS(t5DCMffl«-)t»tt® 



) <#M¥9 -2 3 2 0 7 7 

12 

-imMM tfflSBja«?tasKJii*«o~ 

lOnmCfeH-SiltttffiilSlSa. &at)8!JP*!lO~20ninC*W- 
aSffiftitglSb. lgJlJ)<20~3Dii«fCtStt5«rttaitSl5c 
T«Sn5J;5l:, |gJ¥O~30nni<Di:gC 450~500niii 
<Cte«TKiRe-i?*«L, 0 ~30nnnDISJSg|i»T:aD 

[0 0 7 8] mm. -LISL£«jgO«ELST2HD 
[0 0 7 9] ai2a, 01 (b) CSsbt^HELS? 

2ic*i.^T. smsi - 5r=i®EPi)DSiifc?5fr55E}eis 
ft®'3Eft%fi]Sffiscs;L&t>fflT-sa. Bp-s, sea 

«T-#e (R) eaSLfcSJtR, AS, OTD«ffifflitiIll 
ISJ5'«tL., St55)tR, tSJKX-;* h;i/®fiSj!it^ 
[0 0 8 0] rftiJ. EP4D1|a«iijlO!c#'DT. S^25 
-KflU'sy^S-rari. IP-^. fS}K+.M*DCMCJ; 

[0 0 8 1] ±SL-fc**MeaC:J:4fl-«SELSI 

[0 0 8 23 a-r. SOiiiinX30MiOD:tf7XSlg6±CJS* 
lD0niiiTS(t)5:ITOa«ISffi5±C. S i O, ^« 
CJ;t)2iiiiiX2iiiiiffl5S«(!g«£t#1.4^Xi'L-&»«Mlff 

[00S3]*!;:. cw-fe;i-*ia7i:?sL.tKa«»g 

BCAtl, MS-^XJ-Sfflt^, TPD (N, N' -P7 

x:^J^-x, N' -V (3 4, 4' 

50nin»S*C^« t^SSjS 2 ~ 4 A/sec) L, *-;|. 
«liSJi4«:f1sS-rs, 
[0 0 8 4] -.ki^^X. *Xh-yxSS585tBffltL. 

I q, (hUX (8 - + y U 7Ji/S:='?A) £ 

fflt>- *xb«*i(j;o%i?.iss«£r)ei,>yx nwmcu 
— »)-"-estUT-«:f:ffli,)iinTt>SDCMSffli,>, 

■ftJt-CALq. /DCM=6/l©«H:T;H2Sr; 
H3®Ta^^#-l-32C»ttH#. ««SSflll*IC-fe 

[0 0 8 5] ^LT. ±jB©0«Snfc*:-;Kesia4 

±c*xh-yxb-«583iemgg3c, sbtLrs 

-rSSOonWff* C«Sfaa2~4 A/sec) l:^«Lfc 



[0 0 8 6} WSSUytiiC. ;iftlcJ;0. 01 (b) 

fflfi!rsDCM!l±aDCMi«4>-(Oa3c. SffitsT^lg 

1 Q. +DCMe-&B3ba5»fSSn5. *L.T. JSS 
30iiii.4}-fflS#agCJ;^TDCMS?&ffS*L, 10 

5. 

[0 0 8 7] Ay-Kmai:L,T7Jl/S='3 
A*fi2 kAWJ**C^# (0»SffilI~l3A/sec) L 

s. 

[0 0 8 8] C5 L-Tf«3tlfc»t««51i#fiS7KS-T 

7et'C-'tS;oTt'iS:itAlifl6A>T*«. Sfc. ISVffl 20 
ft:. 

[0 0 8 9] Cffl5g?ffl#«iL.T, »7tX-^i' 

? i>;i/ffleg*sc I EfieffiSJbTA 1 q, ©ajeT* 
t*>L6ns (iiii2#!ia) . 

[0 0 9 0] CO:itit, gUOSJUOJajHtffoT, fi 30 

na. 

[0 0 9 1 ] :r©SQfi«tJ:n(4\ *Xftt!f4<D#aia 
T 7 T Xf±5S7eH l: y X h «4tr#*« IS I- i SB» i 

[0 0 9 2] L.*sfe, -OCD*S^^SS©*T. --P 



[0 0 9 3] cniCid, S«ni«II®±#C#:3TS« 

(G. B) c-3ViTfe, ±ia«3#e 

(R) i|q:Kl:l-T583taSjgricU, R, G, BHISfi 

tt*H%T-a55 (BIT, . 

[0 0 9 4] ^LT, *Si««iJt4itt5±l3L-&&8flS 

[0 0 9 5] *StSW®S!ig*iSCSL, SfSTH, * 
SSffll.>-£itA!*<, KS~«:/D-feX-J!, *Xh« 

»iftcyx f-»?*=7ss«-r5fc«>ca^«y-x 

[0 0 9 6] -tbx. 7;i'A5-x^-x:/U"r'Nfflj6ffl 
c*v^T, m^gi;!®. *v-Kaffls 

y-x (s^ttigji. ^s-mMM, Av-Km®. 
R. G. B®a§e3ta) wsica^T<«.. 

[0 0 9 7] mm. *9im<D$^20mmmcx?,n!m 

EL5g?SSSb. (a) tt*<OSfflffl»rB0T?S!3, 
(b) H (a) fflBSBffltS:*:HTiB5. 

[0 0 9 8] ^^jfiwcsi^Ta, *x i--yx 

T*SAlq. (HU;^ (8-+/'jy-;W 7Jk5n 
^fiptCNile Red (Lambda Physik ttSS) (MSSttH 

- Kcaettr-A 1 q, /Nlle Red^S/lfflfflaEtt 

[ 0 0 9 9] iiSLfeSl WSffiWtlBHiCJgfiKLtii 
is^mSSit, miWSSWiHUSiiT-TPD (N, 
N' -->-7l--ll'-N. N' -V (3-^?;l/7x- 

4. 4' ->'-75y f7x^;W *K$^«i*CJ; 
Cl»ST-eft50niCDi?*C« 2 ~ 4 A/se 

c) b. ^-Jl'ttg® 4&Jg)STS. 

[0 10 0] ::o5«asnA:*-;i-f»iiH4ffl 

it. *Xh-yxh»f8}tgtL.T, B3e, 3 d * 
*-rm5rin«JP* (^*aS2~4 A/sec) C^SUfc 



[0 1 0 n cntiO. BI3 (b) CSfiit. s 

edCj;?>Nile Red3:0i^fflB 3 e , «l-iT, #ISfi* 
©ISV^A I q. t)#¥b*fiATiiii#;iSig-&*tlfcA 1 q 
, +Nile Redra&g3d*5Mdns.>LT, 
30nin^J-©gS*C<toTNile Re<l(i?&i'iB*L, S« 
©Jp*15niiitDS»CJ;DA 1 a. ±ia»«H 3 a)l<«iE 

2kAo»*C» («*Sll~13A/sec) LX^H 

SSli 615mT-S>ID, X^l? hJKDiBtS!5>bNile Red 
V roSUD«ffiC» LTSS TOOcd/n' mm&^m Ctiil 

iSiJfeiB** & *- JKliim® 4 t fflSii CWSW ir N i J G 

h;KBeffi*sc I E6mmm±-cA i q, ©sjEr 

[0 10 4] ^ffl::i:(4, mn«Ero«JDCff^T. 38 
ffi 4 tfSXB i 5. A y- i'7 hVfz 

[0 10 5] @15(a. *«B«0S3ffl*!ffiMCJ;2>*« 
ELSg^SSU. (a) li^-fflSSSfflKffiaT* ig . 
(b) it (a) roCS5caE;fc0TS.«. 
[0 10 6] *«S«sjC45l,5Ttt, *Xh-yxhS% 

-- tf-e)lstUT-«:Cffll>s.nTI,i-J.DCM€fflvi. 
aq. /DCM=6/ltDS«!cttT»(tHS. SJtH*^ 

[0 10 7] ±a!L.7iSiro*is#i;tmst:«)S 

(N, N' -iJ7x:i;l--N. N' -->• (a-^^?;!-? 

x=;i/) 4, 4' --:^7S y t'7x^jk) ssssssft 

/sec) L, *-JKSiaB4 2:»(S-r5. 
[0 10 8] c«3iiSf^4afe*-*ffia)g4ffl±l:. * 



Xh-y7,h^3S5t»tUT, BSC, 3g**-rwo 
niCOJIi*. «^S®2~4A/sec) C^itLtiS, 

*!50nDiC)ia i 5 c h - y X h JSSSjtB 3 ^jfmt 

[0 10 9] cncid, BIS (b) CSf S 
?iJffi#S30nm©^«S t LT, D-iSiSgOfiUD CMC 
10 J;aDCM£s)c5^fflS3c, ^^liT, S^fiSfflSSV^G 
aq, fc#gLtefcTiii5*i*-g^*n7iGa q, +DC 
Mig^BS gA^^fiESna. -E-bT, ff^30iiiii»®S# 

CiOGaa, ±fiEif©H3 f 7>^)gfi!o3na. 
[0 110] ^©gC, *V-K«StLT7;[/5nC7 
ASa2 kA®;p*CS« {a«iiSll~I3A/sec) L- 
T, *H«Sl&»«!oL-, «SSIS7t3g?23ef^S!f 
5. 

[0 111] il-5LTf^8SSnfc*M##e«)£3!?7- 

MSffiCJfJ L 1 400cd/»i' (onm &»5 i 

ft. 

[0 112] ClfflSf-TWISiLT, «-jeX'<;j' hJKC 
ia£ft«*>S, *-JK«Sg4i:ffllllBCWsa9tDC 

[0 113] dwctti, epsmiJiffliisowfoT, 5S 

a 4 i fSit a i 0|^ffi*> 5, y - F «afflS i: -> 7 h U fc 

[0 114] gll6tt. *5Sii?ra^4B*iSeiJcj;a^a 
EL«^&g5L., (a) tteoSg8©WtHlllT*D- 
(b) H (a) roDgf®j£:*:HT-*5. 

acaq,. (8- + /uy-ji-) AfufA) e 

*bT, *X h*tSiO fe#SfiS®fii,>y;^ h 
-+!■■— fe )S i L. T ic ffl n 6 nr u 5 N i 1 e 

cafitfc-pGaq, /Nile Red= 6/ 1 ©fflfiSltT^t 
Its*, «}t®*f!|8fi-r5. 

[0 11 6] i^LfcSl ffl«ffl«sJi|W|«fCM 

Lft®aaiaffi5±l:. Sl®jliSMi:|S|i;*STTPD 
(N, W -VyjL-)l'-N. N' -j; (3->ig^JU7 
50 jL=.M 4. 4- — >-75/f7x-;W SSSMSffi 



/sec) L, *-;l'*3i«4Sm-r5. 

[0 1171 *v)T, ;io*ESsnzS:*-;KSMS4® 

i:C*Xh-y;^h-»?gi£JStUT, S3e, ShS* 
T«!)30ni!i®J?* (S«a«2~4 A/sec) i;:^«L& 

[0 118] cintiD, BIS (b) C«1-i:5l::, « 
if!)cojpS30E«fflS«SiLT, #i¥iaSffl®l>N i Ic R 
edCiSNile RedisSS-oaa e, SSt^T. SSSS 

, +Nile Redrl&ga hA^KBS^fta. -tLT, JS^t 
3OniiiitcO2S»0CJ;-3rNile RedlJJ&fiH^L, fttS 

CO 1 1 9] Jrnmiz. AV-h-«ffii:LT7JL.5i:i7 
ASiB2 k A®J?*lc*;« («#affiU-13A/sec) b 

a. 

CO 1 2 0] ctLxf^m-^nftmmii^m&nx^'f 

0#ttSjS!lEUS:t:i5< B33lll«ffi 8 V 
SStgH eiSnuT* 0 . X'^i' t-;H!9}gtt*iiiNile Red 

VfflEPta«JEC)IJ L-TfilSOOcd/m' CDWSSSS t*< 

CO 1 2 n ::®3S¥ffl#atLT, ij-jex'^i' t-;Kti 

*-;K«aS4t©JiiBl:#S«CNil 30 
e RediiHGaQ, ®f t h'--/*nfclS5^@*}gfeL.T 

CO 122] coztit, mcMznmmizif^x. « 

4 i fSJKS i ©H^ffi* b A V - H HffifBI C >- 7 h L ft; C 

[0 12 3] H171t, *5SiB<0S5ffl*SS?ilCJ;5W« 40 

(a) H-E-®gai®SfffiaT-» D , 
(b) H (a) (BZ^WiA^mx-Sii'. 
[0 12 4] rfflSJgMCit^TlS, *7.h-yxh» 

smci'— tf-estLT-«:cffli5i;nTi>sDc 

aaitr-Alq. /DCM=6/l(0&SSttT«-(t« 



10) «fSB¥9-2 3 2 0 7 7 

IS 

CO 1 2 5] *(:, Jimv/tmimmmmtrn'^cmei. 

t&®?««g5±t, ^IfflSWJtl^CSter, TP 
D (N. N' -i'7i=Jl'-N, N' -->• (3-/^;^ 
7x:z;i.) 4. 4' -P7S.yii7nL-M 

A/sec) L., *-;Piii»S4£Jgl*1- S. 
[0 12 6] *l-iT-. c:®^«Snfc*-J|/«jta4 0 
±C, Alq, ©*.£IOnniffl#*tS3 a' tUT^S 

0 T, S3c, 3 d £«30iM(DI?* 2 ~ 4 A/s 

*®S;S-SCffi^Aj:/i<'S30ninJ}-&a»iS*-&5. i(D 

3a*)g)SL, &l)-Mff7)^50nmC7iSJ;5tA 1 q, + 

gf(^T 4 )8ffi)i*/j: UTViS i: t/iS. 
[0 12 7] 017 Cb) t^5TJ;pC, S 

f, Ai Q, ffl*.S:An&§sA^e. (stJij- m2RTS 

a 3 CSLfc.««#- f-32C*l,iT55SiiatB?L38ffl*.& 
iSS*M*aT8flt;T) A 1 a. $#S*-&TA 1 q 
. SeSiJ'fflg 3 a ■ !g2Rat0 3K7SL-&j!D 

T, #Sia9EC9etsDCMCJ;SDCM±fiS»<OB3 
c. aiiT, #Sift«®?SHAl a. SS#»LT. iW« 
tffig^Sn&Al q, +DCMii^l3b*«^Sn 
5. ^-UT. JS*30ii]i(a-®?g#^I:J;-DTDCMH5&f 
S*L., a«©S^!10niiiffl«iH;J:'3A 1 q. iiffiS© 
M3 a*«)gs!c*n4. 

CO 12 8) -tffl^!:, Ay-H*«StUT7;P9->? 
A£*f|2 kAfflff^casS (SSaail-lSA/sec) L 

5. 

CO 1 2 9] c5UTfi5a*nfe^aim##fii!8jt3^? 

aSH 660nfflT*O, X-^i7 f^l'W^ttAi'iDCMdJS 
}£*.t-t^^;^T^55Ci;*^BJ55A>T*S. St. 15V® 

[0 13 0] C0S?©#fatL-T, ^^JtX-^Jh;!.® 
tfS-WCDCM/JSA I q. (D4>CK-7-*nfc?S7K®a 
IK ajtX-^i? h;l®-eSA5C I EeS{gS±TA l q 

, ®«jieT»«.se*>5DCivi®«7KT-ssa5&fflfiE» 

[0 13 1] EPMEcDiiiDCffoT, 58 

S 4 tfejtB 3 W^iS* 6 A V- H «SIBi| t J' X 1~ L £ 



[0 13 2] SISB, *S?S®S6ro!IWJtJ;SWe! 
EL«^T*0. (a) B-ecDiSBSffl®rffi|g-?<60. 

(b) a ta) <OTg6<Ofe*HTJ6S. 
[0 13 3] r©^Wi|l:*tiTtt, 

h«(sHJC540(i'?U>540) («SS(agll9#SB) *ffl 10 

iaSSSt^^^Sf^K-rs. TaSS8#-hCSSlt 
TAl q, /C640 = 7 / 1 ©aBEitt?»(t»*. S>t 

[0 13 4] *C, ±iBb&SlO*JS{«Ji^«l:)gffi 
US:SBS«®5±IC. miffl*WJtHi;;5ST. TP 
D (N, N' -y7x-Jl/-N, N' -y (3-/-f;l' 

A/sec) L, *-;l'«SSH4S0«T5. 
[0 13 5]*Utf- i©iRa*nfc*-;K«g®4« 20 
±t:, *;!.h-yxh3S56Jt)Bi:tT, 13 j, 3i* 
STiSSSiiiiOJ?*. (iE«iigE2~4 A/sec) C^SL-t 

i'-USMH-. 15nniffl)S*tSSiSLTB3 a£JgfiSU, 

[0 13 6] linirit), EI18 (b) CS1-J:5l::. fli 
C540 CJ;«*-7rj>C540 SsE»fflH3 j . iStV^T, 30 

1 q, +?TiJ>C540 ig©S3 i «*)gSESn.5, -E-L 

T- )SS30m^J-cO$#lSCJ;t)Ti'VU>C540 Sfef 

[0 13 7] ^ffl^gC, *V-F«®iL-T7Jl'5:^'? 
A**3 2 kAcDff*C0« (^gfflail~I3A/sec) L. 

[0 1 3 s] ;n5L.Tft5Ssnfc*ta«sasesjKS^ +o 
SiiDitSC*tLTKiii50cd/in' 

fc. 

[0 13 9] ;;®»-T®#|StL-T, »7feX';? 
m&$mt^^, 4 i:<Dl^iffiC»SM£C54 

0 A«A 1 Q, fflf £K-ysnfcSJEg*JBBELTl,>a 
;it*5|56*>Ti6t), Alq. *t*3l5Mt--5*:«:S«iS 
* 5Z0niiiiSfflffl5E«fiSC540 i!|SfiS*<tL. C I E 50 
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[0 14 0] ®20H. ^nm(om7<Dnmm\zi^^m 

Ehm^mr), (a) («»Ma!®BrBia. (b) a 
(a) roGai!ffli£*aT**. 
[0 14 1] C®«JieiJt*l,>Ti±. 

JSjESiiLT. *Xh»TCTPD (N, N' -v7x 

N. N' -y C3-;*?;i/7i-;i/) 4, 4' - 

groSI'^^rXhffSi:LTC450(i7-7iJ >4S0) 

Ha2i#f!B) im<,\ »fi5Sit«?sffSJ-ra. Taig 

«*-M;«aitT-TPD/C450 = 5/lWfilSJ;t-!? 

[0 14 2] *C, ±H!L.7S:**!lC«JiaS7iD, iJE 
L.fcSlffl5S»Ji;H«CJgf)£L.fc»j5«ffi5±C, ^ 

K*^JtS3m, 3 1 SSTI535niii®ff*. (5gtaS2 

~4A/sec) tzmmvkm, 'y^yi'-umc. m 
V- h(4-eo*s-«c«-6fe*i?,30niii«-assss!-a- 
?>. 

[0 14 3] -eoa. ffOti-fyi'-MSMlt, ISiimffl 
ff*.C^*LT«f3k€®SgU, •&S|-igJ?*550i.int&S 
J;5C*;;h-y::^H*^itJi3*fPKf5, ^ 

TiS=)50niiiffl;p*CS« (iS3f)iS2~4 A/sec) L,. « 
?iSlSH2*jg(i)J-rs. 

[0 144] HtlKiO. 020 (b) fcS-Ti^t, S 
aj®J?*35iiin£DilS«iBiLT. hti 
*f<0TPDtJ;5TPDiS)6iJ-®S3m. »»T. 

*tg&StlfcTPD + i'-7U>C450 jB^Sa lAiJ^si 
Sns. ^-L-T, i?S3Onin»®e#0CJ;:=TTPDjis 
»iffH*b. a?g»J|i315nm«^#CJ;l5i'-7iJ>C45 
0 i,«»«H3 k*«»)S3n4. 

[0 1 4 5; *y-^•mffitL-T7;^5-•5 

:-:Ac,!p*C^« (S«3lSll~13A/sec) L 

[0 14 6] t5 LT«:ffl;iftt*<«ftlii«e56?cST 

Sfiii 445iuiT-*CI, X-^^ h;l-®®tlc*>iiC450 A^S 
%<^i.-iiti-oX^^^Z.fbm<btt'-Shi>. S&, ISVffl 
EPa!1gJIC?*L.T«t) 400cd/lll'fflaiS*<|.SCi*5Tg 

[0 14 7] ;;®*?roi#{SiLT. Jj-itx'^^ 

T « M 3 m t ->V J^ A-y 7 1 :f- > t- n U 2 i fflia 
CtittSH3mfflli:!|tSa<l(:i'-7U>C450 

[0 14 8] a±. *awffli?ffiffiisiHBSLfc*<. ±is 



CO 1 4 9] mPi<,i. i^LfcJSJtWCiSl/iT. V7. 

*:i-*'J (-•>®J:5&®!P|-i?fca:<. >ini:&5*xh 

[0 16 0] Se. ±i!gbt*iS«!lfc*l-^TH, »effl 
iLTC450(?VU>450)SfflVi&*t, SeffliLT, 
C445 (i'-7lJ>445)^C540(?7U >540)&fflt^TfeJ: 10 

tt, C450 JcOfe®7K!Sft?!)SS!SftTSaPTP(p-Ter 
phenyl) , PQP (p-Qualerchenyl) .QUI, BBQ 
(BiBuQ), t -:/?JL— PBD«¥C0U— !f-fiS 



6) 



[0 15 2] 7y-K««B. S^SSH, *-;H*S 

[0 15 3] *V-H^a«»:ov>Ttt, 

aTffifflLTfeJ:^!. 40 
[0 154] Sfc, Ty-FiJ(iflW'=,S(«1tl1i|8jt* 

r«f)[Hi-ft*, 7 j-¥n.m\z<,mmm.m-r;&i,\ to 

-iE<txX-7>?t>iI&«, S?lt:ffiS5-7 
[0 16 5] iiSLfcJtiSWtt, tyA5-ffl© 

i:CJ;oT, R, G, B©He£583E-ra7;«9- 



[0 

tt,-66««^s 1 nm%Mmtm2<D%%-mj, 

£ S S L. , nn ^ ffl?87fe«*;FC A 5 5g)t:ifE*a«S U t 

ffl®ciKfcwiasixa»2<t>S7£$r)£tfflt*¥&)gs 

[0 15 7] LA^fe. a«S©.S&SSlffl5git«i|st 
[^SCDfflV&KW] 

[01] *fei9fflSiosl»Ji:J;«*«SEL5B^*;s 
L, (a) HSaSwBrHH, (b) H (a) fflASiSA 
0, (c) HI^A86Sft0«fiSCLfcte*0-!?*S. 
[1212] |S|*iSeiJCJ;5S!!i«*-S©9ra0T*5. 
[03] 0 2 ffl^MB«fS0-e».5. 
[04] I^SISSWCffifflL&Al q. <0 

[0 6] iRlSSiSMCtSfflLfeTPD (*-JH!llS*J*if) 

[0 7] !ssmMmtzmmLftn^mm&a.<DmtSimmm 

[08] ig^JiS{(ytJ;S*t8tELS9'K>¥B0T*-5. 

[09] mmmmtziiiAi q, aatDCMfflij-jt^ft 

[011] |BlSffi«ll:J;4#«EL*ffflU*t->fi«E# 

[H12] H*M«a|i:J:5««EL3g^'ffle®ffi8!B-?* 

[013] *3l?iatom2©SIJfiMC±S«tSELJg^SS 
U. (a) (iS9|!®»rHa. (b) (S (a) fflBgPE;!^ 
0T*S. 

[014] IMUJEeiJtffifflLfcNile Red {^X h«»4) 
[015] *«iH®m3ffl*lS««)CiS*t8ELS^SS 



23 

V. (a) (»gBW«fjS0. (b) (a) (OCSUii 

L, (a) (iWaSroWiSa. (b> (i (a) ©DSHS;;*: 

L-. (a) liSBBraBfSia, (b) tt (a) eoESW;*: 
WTSS. - ■ ■ 
[018] *58??«B6ffl*»JCJ;**tSEL*^S« 
U, (a) HgairaBfffiH, (b) \i (a) ©FSSiS* 10 

[019] |Iljlifi«t«;fflbfcC540(i'-7U>54C» (y;^ 

[020] *KiH(DS7®*ffl{iiJi:i5^SELS^SS 
(a) (SggB53»rBH. (b) (S (a) (OGgBte* 

[021] lRUIiSe«JCffifflbtC4SO(i'-7iJ>460) 

[®223 LSII?ro-0l|S.^1-S(ll»rH0T 
*5. 20 



) !|#M¥e-2 3 2 0 7 7 

[024] m^mEhM^<DM:#m^7fi-rmtm^mrsi, 

[fiF^cOHS] 

l-^JBtaS (*V-H) , 2-«^(»iilJl. 3--S5£ 
fi. 3a-AlQ, iSJ£»®8, 3b-AlQ, +DC 
MiiSS, 3 c-DCMS^iMOB, 3d-AIq, + 
Nile RediS&S. 3e-Nlle RedS^^J©!, 3 f 
-Gaq, ±s£fl-0)S. 3g-Ga.q, +DCMS& 
S, 3h-Gaq, +Nrie Redg^S, 3 i -A 1 q 
, +C540fi-&H, 3 j -0 540 aSfiSiJ-oa, 3k-C 
45D 3 1 ■■•TPD + C460 ffiffS, 3m- 

TPDS)S«-fflS, 4-*-;UMSS, 5-ITOSiS 

as (7y-F) , 6-*-i7xais, lo, 20. 21, 22, 

23, 24, 25, 26, 27-*8lE L*^^, ll-S2S»g 
S, I3-S:l*¥g, 14-->vyi'-, 28, 32-^«g, 
32-SS*#-H (^««) . 33-±Jt, 34-*a. 35a 

-Si em 35b-ji2B=e(e, se-tteis. 37. 3 

8, 39-3Rg;attBTL, PX-BS 
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[B15] [07] [019] 




